
C0I03 COBETCKHX 
COUMA/1MCTMHECKHX 

PEcnyB/iHK 



rCXy^APCTBEWbll^ KOM14TET 

TO M30EPETEHMflM M OTKPblTWflM 



<I9) 



SU.,., 1677225 A 1 



(51)5 



E 21 B 7/28 



riPM new cccp 



OnMCAHME M30BPETEHMJ1 

K ABTOPCKOMY CBHAETE Jl bCTBY 



1 

(21) 4636570/03 

(22) 29.05.89 
(46)15.09.91 Bio/i. te34 

(71) HaysHO-Mcc/ieAOBaTe/ibCKMA ropHopyA- 

Hbsft MHcmiyt 

(72) E.A.I4eaHeHico, A.A-3aftue8a m JI.B.Cm- 

A6HKO 

(53) 622.233.051.77 (088.8) 

(56) ABTOPCKOC CBMAeTe/lbCTBO CCCP 

th 1167294, tui. E 21 B 7/28. 1983. 

AoTopcKoe cBMAeTe/ibCTBo CCCP 
ht 1273490. u. E 21 8 7/28. 1985. 

(54) PACWHPHTEJlb CKBAXHH . 

(57) M306peTCHue othocwtca k ropnofl lipo- 
id blUJ /IBHHOCTW M MOXC6T 6hJTb MCnO/lb3083H0 B 

nneBMoyAapHbix MexaHM3Max a** pacuiwpc- 
hha CKBa^MM. Ue/ib M3o6peTeHM» - noBUwe- 
Hue ycToaMWBOCTM pa6oTbi nneBMoyAapHbix 



MexaHM3MOB nyieM a BTOMaTwiecicoro nepe- 
pacnpeAe^eHMii pacxoAa B03Ayxa. PacwwpM- 
Te/ib BxniOMaeT Kopnyc. HanpaB/iflK>mn& 

HM/IOT, KOMftiieKT flHeBMOyAapHMKOB, yCTflHOB" 

/leHHbix Ha xopnyce. m B03AyxopacnpeAe/in- 

TC/lb C MenOABMXHbIMM 6/IOKaMM 7 H 

noABMJKHbiMM 6noK3Mw 21. oxBaMeMHWMM 6ec- 
KOMeHHOt* rMfiicoft Tsiroa 22. Kopnyc COCTOMT W3 
nOABOAAlUHX cexmiv*, B x3*A0fl M3 kotopux 
MMeeTCfl BxoAHan 11 m BuxoAMa* 12 xaMepw m 
ApoccenMpyioiuee ycTpoflCTao. cocTOflmee w3 
BTy/iKM 13 w noAnpyxuMeMHoro x/ianana 14 c 
OTBepcTMAMM 15. lOianaH 3axpen/ieH Ha urroxe 
16. Ha KOTopoM ycTaHOBneHbi npyacMMbJ 17 m 
18 m rartxa 19. flpw HapywemiH paBHOMepHO- 
ctm pa6oTu riHCBMoyAapHMKOB 6/iaroAap» na- 
hmmhio rn6xoa TflTH 22 nponcxoAMT 

aBTOMdTMHeCKOe BbipaBHMB3Hlie HOA3MM B03- 

Ayxa b KdxcAuft nHesMoyAapHwic. 3 wn. 



M3o6peTCHMe qTHOCHTca x ropnofl npo- 

MM UJ/ieHHOCTM M MOXeT 6blTb MCnO/lb30B3HO B 

nneBMoyAapHbix MexanM3M3x, npeAH33Ha- 
MeHHUX Ann pacuiwpeHMfl CKBaxMH. 

Ue/tbio M3o6peTeMM» *B/i*eTCa noBbiuje- 
Hue HdAexHOCTM pa60Tbi pactUHpMTe/in ny- 
T6M aBTOMaTMMccxoro nepepacnpeAefleHM* 
pacxoAa BOSAyxa b nHeBMoyAapnux Mcxa- 

KW3M3X. 

Ha 4>mi\ 1 npeACTaa/icH pacuiMpwie/ib 
CKBd^cMH. 66uiHft bma: na 4>nr. 2 - ceMenwe A-A 
Hd <t>wr. 1; na 4>wr. 3 - ceseMne,B-B na <t>wr. 2. 

PacujMpvrreiib ckboxmh BX/iKMaeT xopnyc 
1, HanpaBiisiK)tuiivi nwnoT 2. icoMn/iexT paBwo- 
MCpHo pa3MemeHHbix b xopnyce nneBMoyAap- 

MMKOB 3 C pa60NMMH K3Mep3MW 4 M nOpUIHHMM 

5, B03AyxopacnpeAe/iwTe/ib 6 c nenoABHXHw- 



MM 6/10K3MH 7 M nOABOAH IUMMH CeKUMflMM 8. 9. 

10. B Kd*A0A cexMww uMearcfl bxgahs* 1 1 m 
euxoAHaa 12 KaMepu m APocce^Mpywmee yc- 
ipoviCTBO, cocTOflinec M3 BTy/ixM 13 m noAnpy 

XHHeHHOrO KildndH3 14 C OTBepCTMAMW 15.. 

K/ianaH aaxpen/ien Ha iuioxe 16, na xoropOM 
ycT3HOB/teHU npyxMHbi 17 m 18 m raAica 19. 

TopUbl CeKMMM 33KpblTbl KpWUJK3MH 20. Ha 
KOHUaX UITOKOB 16 yCT3M0B/l6Hbl nOABUXHWe 

6/ioKw 21, xoTopwe ncx:peACTBOM 6ecxoHeM- 
hoA m6xoA Turn 22 CBssaHw c HenoABwxcHbi- 

MM 6/10K3MH 7. 

P3CUJMpMTCnb CKB3XMH p360T3eT CfteM*)- 
IUMH 06p330M. 

P3CUJMpMTenb yCTaH3B/lMB3K)T H3 3d6ofi, 
BuiKHdtoT BpatueHne M nOA3*OT CXOTW^f B03- 
Ayx B B03AyxopacnpeAe/inre/ib 6. 
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Cacarufl bo3avx m3 bxoaho* xaMepu 1 1 
K3*AOfi noABOAniuew cexuMM 9/8. 10 Mepea 
OTDepCTMA 15 noAnpy^MHeHHoro icnanaHa 14 

H 3330P MOHAy nOCiieAHMMW M BTy/IKOfl 13 

nocTynaeT b BwxoAMyK) icaMepy 12 m 33tcm 
coot bgtctbc mho b pafjoMyK) xaMepy 4 xaxAoro 
M3 KGMn/ieKTa nHeBMoyAapHMKOB 3. npwBOA* 
d B03BpaTMO-nocTynaTenbMoe ABn*ceHne nop- 
uieHb 5, noA AeflCTBweM KOToporo ocymecTB- 
/isiiot paapyujenne nopoAw. 

flpw pdBHOMepHoA pa6oTe nHeBMoyAap- 

HMK08 3 3330p Me*Ay flOAnpy*MHeHMblM K/ia- 

naHOM 14 h sry/iKO* 13 Apoccenwpyioiuero 

yCTpOflCTB3 M3 noABOAS"U«x ceKUMrt 8. 

9. 10 OAMH3KOB M. c/iCAOBaie/ibHO. b pa6oMy»o 
KdMepy 4 xaxcAoro nHeBMoyAapHMxa 3 nocry- 
naeT paBHoe xo/iimecTBO c*aToro B03Ayxa 

npH OA^HdKOBOM A3B/ieHMM. 

Eciin me pasHOMepHocTb pa6oTbi iimcbmo* 
yAapHHKOB 3 HapyiuaeTC« bc/igactbmc bo3- 

MO*HblX Ae<t>OpMaUMft nOpUJMJl 5. M3MeHCHMi% 

TeMnepaTypnoro pe*MMa nMeBMoyAapHHxoB 
3 h/im Apyrwx ^aicTopoB, to 333op Me*Ay noA- 
npyxMHeHHbiM uianaHOM 14 m BTynxofl 13 M3- 
MeH»eTC» nponopuMOManbMOConpoTMBiieMMK) 25 
noTpeSvrre/ia, Ecjim, HanpwMep. conpoTMB/ie- 
Hue noTpe6neHMio cxaToro B03Ayxa nHeBMoy- 

A3PHMK0M.3. CB513aHMUM c noA«oA»u*eA 
cexuueA 8. yBe/inMnnocb, to pacxoA B03Ayxa 

T3M yMCHbUJ W/1C51 M AaB/ieHMe B BbJXOAHOrt K3- 

Mepe 12 B03poc/io. a b buxoahux KaMepax 12 
ce*unrt 9 ii 10 pacxoA cacaToro B03Ayxa m 
CKopocTb ero ABMxceHMJt mthobchmo B03pacTa- 
iot. mto Bbt3biBdGT nepeMemeHwe xnanaHOB 14 
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b HAnpaa/ieHMM KdMep 12 b noABOAn^MMX cex- 
qn»x 9 h 10. yMeMbiuaa 3a3op mokay noAnpy- 
KMweMHbiMM x/ianaHaMH 14 m BTynxaMM 13 
ynOMRHyTyx cexuwa. C noMombio 6ecxoHe4- 
HOrt tm6ko* T«rn 22. orn6a»omea HenoABM*- 
Hwe 7 m noABM)KHbie 6/jokm 21, x/ianaH 14 
nepeMeiuaeTcn b cropoHy yBe/iMMeHM* 333opa 

B nOABOA«lUe^ CCKUMM 8. STO aBTOM3TMSeCXM 

BoccTaHdB/iMBaeT paBHOMepnyib pa6oTy scex 

nHGBMOyAapHMKOB 3. 

. (DopMy/ia M3o6peTeHMR 

PaCUJMpMTe/lb CKBattMH. BK/lK)MaK>U|MA 

pa3MeiueHHbi.e b icopnyce nHeBMoyAapnue 
MexaHM3M« m B03AyxopacnpeAe/iMTe/ib. no* 
nocTb KOToporo cooGiueHa c pa6oMMMw xaMe- 

p3MH HHCBMOyAapHblX MCXaHM3MOB, OT/IM* 

Matomuflca TeM« mto, c ue/ibio noBbiiueHMfl 
HaAexHOCTM pa6oTu pacujnpnTe/ia nyTeM as- 
TOMaTMMecKoro nepepadnpeAeneHMSi pacxoAa 
B03Ay>a b HHeBMoyAapHwx MexaHM3Max, OH 
CHa6xeH 6/ioxaMM, a B03AyxopacnpeAe/iwTe/ib 
BbinO/IHeH CeXUMOHHblM c noABOAOM xaxcAOA 
ceicuMM k po&osea xaMepe xa*A&ro nneBMoy- 
AapHoro MexaHM3Ma. npw stom oamh M3 6no- 
kob HenoABMXHo pa3MeiueM a ueHTpanbHOft 
Macro B63Ayxop3cnpeAeiiMTeii», a nvyme yc- 
TanoB/ieMbJ b cexuwwx c B03MQ^cHOCTbio nepe- 

MeiMeHMfl M X3)KA«rt M3 H MX CB»3aH C 

HenoABMXHbiM 6/iokom nocpcACTBOM 6ecxo- 

HeHHOA rM6KOA TflW. npWMCM Kd)KAa51 CBKUMfl 

B03AyxopacnpeAeniiTefl>i UneeT noAnpyatw- 
HeHMbiA Kiianan. xoTopwft CB«3aH c 6/iokom, 

yCT3H0BneHHblM B 3TOrt cexuMM. 
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(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and can be used in pneumatic 
hammer mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21, encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15. 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 - 
drawings. 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A— A section in 
Fig. 1 ; Fig. 3 shows the B— B section in Fig. 2. 

The borehole reamer includes body 1 , pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 
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pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 

linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

During rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 12 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14 



1677225 
4 



in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which communicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed in a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 
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[see Russian original for figure] 
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Fig. 2 
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